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(54) REFRIGERATION CYCLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the refrigerant 
from being ignited by opening a valve means to emit the 
gas phase composition separated by a gas-liquid 
separator outside when the pressure between a 
compressor and a pressure reducing device exceeds the 
standard pressure. 

SOLUTION: The refrigerant flowing out from a 
condenser 2 to condense the refrigerant discharge from 
a compressor 1 is separated from the liquid phase 
composition and the gas phase composition by a gas- 
liquid separator 3. The separated liquid phase 
composition is cooled by a supercooler 4, and the 
refrigerant whose supercooling degree is increased is 
reduced in pressure by a pressure reducing device 5 
which is an expansion valve. The pressure between the 
compressor 1 and the pressure reducing device 5 is 
detected by a pressure sensor 8, and when the detected 
pressure exceeds the standard pressure corresponding 
to the detected temperature of a temperature sensor 9 

from a map stored in a ROM in advance, the gas phase composition separated by the gas-liquid 
separator 3 is emitted outside by opening a solenoid valve 7. The refrigerant is prevented from 
being ignited even when air is mixed in the refrigeration cycle. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The compressor which is the refrigerating cycle which uses inflammable gas as a 
refrigerant, and compresses a refrigerant (1), The condenser (2) which makes the refrigerant 
breathed out from said compressor (1) condense, and the pressure reducer which is arranged in 
the outlet side of said condenser (2), and decompresses a refrigerant (5), The vapor-liquid- 
separation machine which is arranged between said condensers (2) and said pressure reducers 
(5), and divides a refrigerant into a liquid phase component and a gaseous-phase component (3), 
It has a valve means (7) to emit outside the gaseous-phase component separated with said 
vapor-liquid-separation vessel (3). The refrigerating cycle characterized by opening said valve 
means (7) when the pressure (P) between said compressors (1) and said pressure reducers (5) 
exceeds the standard pressure (P0) corresponding to the temperature of the condensed 
refrigerant which exists between said compressors (1) and said pressure reducers (5). 
[Claim 2] The compressor which is the refrigerating cycle which uses inflammable gas as a 
refrigerant, and compresses a refrigerant (1), The condenser (2) which makes the refrigerant 
breathed out from said compressor (1) condense, and the pressure reducer which is arranged in 
the outlet side of said condenser (2), and decompresses a refrigerant (5), The vapor-liquid- 
separation machine which is arranged between said condensers (2) and said pressure reducers 
(5), and divides a refrigerant into a liquid phase component and a gaseous-phase component (3), 
A temperature detection means to detect the temperature of the refrigerant which it was 
arranged between said compressors (1) and said pressure reducers (5), and was condensed (9), 
A pressure detection means for it to be arranged between said compressors (1) and said 
pressure reducers (5), and to detect the pressure of a refrigerant (8), A valve means to emit 
outside the gaseous-phase component separated with said vapor-liquid-separation vessel (3) 
(7), The storage means which memorized the standard pressure (P0) corresponding to the 
detection temperature (t) detected by said temperature detection means (9) (ROM), The 
refrigerating cycle characterized by having the control means (10) which opens said valve means 
(7) when the detection pressure force (P) detected by said pressure detection means (8) 
exceeds said standard pressure (P0). 

[Claim 3] Said control means (10) is a refrigerating cycle according to claim 2 characterized by 
opening said valve means (7) when said detection pressure force (P) exceeds said standard 
pressure (P0) and said detection pressure force (P) when predetermined time (TS) has passed 
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since from is over said standard pressure (PO). 

[Claim 4] Said control means (10) is a refrigerating cycle according to claim 2 characterized by 
opening said valve means (7) when said compressor (1) starts, predetermined time (TS) has 
passed since from and said detection pressure force (P) exceeds said standard pressure (PO). 
[Claim 5] said valve means (7) is arranged in the upper part part of said vapor-liquid-separation 
machine (3) — having — said temperature detection means (9) — claim 2 characterized by 
being arranged in the lower part part of said vapor-liquid-separation machine (3) thru/or the 
refrigerating cycle of any one publication of four. 

[Claim 6] Said pressure detection means (8) is claim 2 characterized by being arranged by said 
vapor-liquid-separation machine (3) thru/orthe refrigerating cycle of any one publication of five. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the refrigerating cycle which used as the 

refrigerant the gas which has inflammability, such as a propane. 

[0002] 

[Description of the Prior Art] In recent years, research of the refrigerating cycle which used the 
refrigerant is made in the gas which has inflammability, such as a propane, as one of the cures 
against dechlorofluocarbon of the refrigerant used for a refrigerating cycle. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the artificer etc. discovered that a 
refrigerant may ignite, when pilot survey was carried out about the safety of the refrigerating 
cycle which uses inflammable gas as a refrigerant, a refrigerant was compressed with a 
compressor and air mixed according to a certain cause into a refrigerating cycle, since a coolant 
temperature may reach at the flash point of a refrigerant. 

[0004] Air may penetrate the minute hole (molecular level) of rubber piping which constitutes a 
refrigerating cycle as one of the causes which air incidentally mixes into the refrigerating cycle 
which the artificer etc. checked. Even if this invention is the case where air mixes into a 
refrigerating cycle in view of the point describing above, it aims at preventing that a refrigerant 
ignites. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the following 
technical means are used for this invention. When the pressure (P) between a compressor (1) 
and a pressure reducer (5) exceeds the standard pressure (P0) corresponding to the 
temperature of the condensed refrigerant which exists between a compressor (1) and a pressure 
reducer (5) in invention according to claim 1 to 6 It is characterized by opening a valve means 
(7) to emit outside the gaseous-phase component separated with the vapor-liquid-separation 
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vessel (3). 

[0006] Thereby, even if it is the case where air mixes into a refrigerating cycle since the 
gaseous-phase component which was separated with the vapor-liquid-separation vessel (3) and 
which mainly consists of air can be emitted to the exterior of frozen SAIRU while air is mixing 
into a refrigerating cycle as mentioned later, it can prevent that a refrigerant ignites. By the way, 
since the pressure of a refrigerating cycle is not stabilized immediately after starting of a 
compressor (1), but pressure fluctuation is large and the pressure of a refrigerant is correctly 
undetectable, incorrect actuation of a valve means (7) by which a valve means (7) will open 
although air is not mixing into a refrigerating cycle may occur. 

[0007] So, in invention according to claim 3, when the detection pressure force (P) exceeds 
standard pressure (P0) and the detection pressure force (P) when predetermined time (TS) has 
passed since from is over standard pressure (P0), it is characterized by opening a valve means 
(7). Thereby, since the pressure of a refrigerant is detectable in the condition that the pressure 
of the refrigerating cycle after predetermined time (TS) progress was stabilized, the pressure of 
a refrigerant can be detected correctly and incorrect actuation of a valve means (7) can be 
prevented. 

[0008] Moreover, in invention according to claim 4, when a compressor (1) starts, predetermined 
time (TS) has passed since from and the detection pressure force (P) exceeds said standard 
pressure (P0), it is characterized by opening a valve means (7). Thereby, like invention according 
to claim 3, since the pressure of a refrigerant is detectable in the condition that the refrigerating 
cycle was stabilized, the pressure of a refrigerant can be detected correctly and incorrect 
actuation of a valve means (7) can be prevented. 

[0009] In addition, the sign in the parenthesis of each above-mentioned means shows 
correspondence relation with the concrete means given in an operation gestalt mentioned later. 
[0010] 

[Embodiment of the Invention] 

(The 1st operation gestalt) This operation gestalt applies the refrigerating cycle concerning this 
invention to the air conditioner for cars, and drawing 1 is the mimetic diagram of the refrigerating 
cycle concerning this operation gestalt. One is a compressor (compressor) which compresses a 
refrigerant among drawing 1 , and this compressor 1 has obtained driving force from the engine 
for car transit (not shown) through the electromagnetic clutch (not shown). And 2 is a condenser 
(capacitor) which makes the refrigerant breathed out from the compressor 1 condense, and the 
refrigerant which flowed out of this capacitor 2 is separated into a liquid phase component and a 
gaseous-phase component by the vapor-liquid-separation machine (receiver) 3. 
[0011] Moreover, 4 is a subcooler (subcooler) which cools the liquid phase component (liquid 
cooling intermediation) separated with the receiver 3, and the refrigerant with which it was 
cooled by this subcooler 4, and whenever [ supercooling ] became large is decompressed by the 
expansion valve (pressure reducer) 5. And 6 is an evaporator (evaporator) which evaporates the 
refrigerant decompressed by the expansion valve 5, and the refrigerant which evaporated in this 
evaporator 6 and turned into a gaseous-phase refrigerant is again inhaled by the compressor 1, 
and is projected towards a capacitor 2. 

[0012] By the way, like common knowledge, a receivers 4 structure makes the refrigerant which 
flowed out of (refer to drawing 2 ) and a capacitor 2 flow in a receiver 4 from an upper part side, 
and divides a refrigerant into a liquid phase component and a gaseous-phase component using 
the difference of a consistency (specific gravity). For this reason, a receiver's 4 upper part part 
is covered with a gaseous-phase component, and a lower part part is covered with a liquid phase 
component. Then, that the temperature of the liquid phase component of a refrigerant should be 
detected, as shown in drawing 2 , a temperature sensor (temperature detection means) 9 is 
arranged in a receiver's 4 lower part part, and, on the other hand, the solenoid valve (valve 
means) 7 for emitting a gaseous-phase component into atmospheric air (an engine room, vehicle 
outdoor) is arranged in a receivers 4 upper part part. In addition, a solenoid valve 7 is a normal 
close (at time of un-energizing close) mold. 

[0013] Moreover, the pressure sensor (pressure detection means) 8 is arranged in the part 
between a solenoid valve 7 and a temperature sensor 9 among receivers 4, and this pressure 
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sensor 8 has detected the pressure (refrigerant) in a receiver 4. And the signal of both the 
sensors 8 and 9 is inputted into the control unit (control means) 10 constituted with the well- 
known microcomputer which consists of ROM (ReadOnly storage), RAM (at any time storage 
which can be reading written in), a CPU (central processing unit), etc., and this control unit 10 
controls closing motion of a solenoid valve 7 according to the program beforehand memorized by 
the signal and ROM of both the sensors 8 and 9. 

[0014] Next, actuation of a control device 10 is described based on the flow chart shown in 
drawing 3 . A signal is read from both the sensors 8 and 9 at the same time the ignition switch 
(not shown) of a car and the starting switch (not shown) of the air conditioner for cars are 
thrown in and a compressor 1 starts (S100). Next, standard pressure P0 corresponding to the 
detection temperature t of the map beforehand memorized by ROM to the temperature sensor 9 
It computes (S1 10) and is this computed standard pressure P0. The detection pressure force P 
detected by the pressure sensor 8 is measured (S120). 

[0015] Here, it is standard pressure P0. The value which took the predetermined safety factor 
into consideration to the pressure (pressure of the intersection of a saturated liquid line and the 
constant-temperature line) which can set in case the condition of a refrigerant is on a saturated 
liquid line (or consistency line, such as carrying out abbreviation coincidence with a saturated 
liquid line) in case a coolant temperature is the detection temperature t is said. And the 
detection pressure force P is standard pressure P0. When it is the following, it is regarded as 
what air is not mixing into a refrigerating cycle, a solenoid valve 7 is closed (S130), and it returns 
to S100. On the other hand, the detection pressure force P is standard pressure P0. While it is 
large, and regarding it as what air is mixing into a refrigerating cycle and opening a solenoid valve 
7 (S140), warning is emitted towards crew with the warning means 1 1 (refer to drawing 1 ), such 
as a buzzer and an alarm lamp, (S150). 

[0016] Next, standard pressure P0 By measuring the detection pressure force P, the reason for 
the ability to judge whether it is ****** which air is mixing into a refrigerating cycle is explained. 
Since the condition of a refrigerant is determined by temperature and the pressure like common 
knowledge, if the condition and temperature of a refrigerant are known, it can determine a 
pressure. And since a temperature sensor 9 can detect temperature and the temperature sensor 
9 is arranged in a receiver's 3 lower part part on the other hand, the temperature sensor 9 will 
have detected the coolant temperature on a saturated liquid line, and can compute the 
condensation pressure PC of a refrigerant (= standard pressure P0) from the detection 
temperature t. 

[0017] Moreover, the detection pressure force P which the pressure sensor 8 detected is the 
condensation pressure PC. The sum with the pressure of the air mixed into the refrigerant is 
detected. Therefore, the detection pressure force P is standard pressure P0. It can be regarded 
as what air is mixing into a refrigerant in being large, and, on the other hand, the detection 
pressure force P is standard pressure P0. When it is the following, it can be regarded as what air 
is not mixing into a refrigerant. 

[0018] By the way, since an OAT is low, and a temperature sensor 9 cannot detect the coolant 
temperature on a saturated liquid line temporarily when a refrigerant is already in a supercooling 
condition in the outlet side of a capacitor 2, it is the condensation pressure PC of the detection 
temperature t to a refrigerant. It is uncomputable (condensation pressure PC != standard 
pressure P0). However, standard pressure P0 computed based on the temperature of the 
refrigerant in a supercooling condition Actual condensation pressure PC It compares and is small 
(refer to drawing 4 ). (condensation pressure PC y standard pressure P0) Therefore, if air is 
mixing into a refrigerant, the detection pressure force P is surely standard pressure P0. It 
becomes large, and a temperature sensor 9 will detect the coolant temperature which shifted to 
the insurance kitchen, and is satisfactory practically at that of **. 

[0019] Moreover, in the state of vapor-liquid 2 phase, a refrigerant will be the condensation 
pressure PC of the detection temperature t to a refrigerant, even if an OAT is unusually high and 
it is the case where a temperature sensor 9 detects the coolant temperature of a vapor-liquid 2 
phase condition, since a phase change is carried out by temperature regularity until it will be in a 
saturated liquid condition (refer to drawing 4 ). It is computable. Next, the description of this 



JP-A-H1 1-231 15 



Page 6 



operation gestalt is described. 

[0020] Since a solenoid valve 7 is opened and the air which is a gaseous-phase component is 
emitted into atmospheric air when it is detected according to this operation gestalt that air is 
mixing into a refrigerating cycle, it can prevent beforehand that a refrigerant ignites. In addition, 
where air and a gaseous-phase refrigerant are temporarily mixed with a receiver 3, when a 
solenoid valve 7 is opened, a gaseous-phase refrigerant is also emitted into atmospheric air with 
air, but since the surplus refrigerant is stored in the receiver 3, it is satisfactory practically. 
[0021] Moreover, since warning is emitted towards crew when it is detected that air is mixing 
into a refrigerating cycle, crew can perceive the possibility of ignition and can secure crew's 
safety. By the way, with this operation gestalt, as shown in drawing 1 , the capacitor 2, the 
receiver 3, and the subcooler 4 were made into another object structure, but these may be 
unified as shown in drawing 5 . 

[0022] Moreover, the location which arranges a temperature sensor 9 is not limited to a 
receiver s 3 lower part part, and if it is between a compressor 1 and an expansion valve 5 and is 
the part (part which corresponds among C-E of drawing 4 ) which can detect the temperature of 
the condensed refrigerant, it is good anywhere, so that clearly from the above-mentioned 
explanation. 

(The 2nd operation gestalt) The pressure of a refrigerating cycle is not stabilized immediately 
after starting of a compressor 1 by this operation gestalt, but since pressure fluctuation is large, 
a pressure sensor 8 is carried out in view of an exact pressure being undetectable. 
[0023] That is, while forming a timer means T (refer to drawing 6 ) to measure time amount in a 
control device 10, when an electromagnetic clutch changes into a connection condition (it 
changed into ON condition) and predetermined time has passed since from, like the 1st operation 
gestalt, the detection pressure force P and standard pressure are measured, and closing motion 
of a solenoid valve 7 is controlled. Hereafter, characteristic actuation of this operation gestalt is 
described using the flow chart of drawing 7 . 

[0024] If the ignition switch of a car and the starting switch of the air conditioner for cars are 
thrown in, while judging whether an electromagnetic clutch is in ON condition with the driving 
signal to an electromagnetic clutch (S200), when an electromagnetic clutch changes into ON 
condition, the counter value of the timer means T at that time is memorized to RAM, and it is 
the time amount T1 from the time of starting of a compressor 1. It measures (S210). 
[0025] And the counter value of the timer means T turns into a predetermined value, and it is 
time amount T1. Predetermined time TS When it becomes, while reading a signal from (S220) and 
both the sensors 8 and 9 (S230), it is the detection temperature t of a temperature sensor 9 to 
the standard pressure P0. It computes (S240). Next, this computed standard pressure P0 The 
detection pressure force P detected by the pressure sensor 8 is measured (S250), and the 
detection pressure force P is standard pressure P0. When it is the following, it is regarded as 
what air is not mixing into a refrigerating cycle, a solenoid valve 7 is closed (S260), and it returns 
to S230. On the other hand, the detection pressure force P is standard pressure P0. When large, 
while regarding it as what air is mixing into a refrigerating cycle and opening a solenoid valve 7 
(S270), warning is emitted towards crew with the warning means 1 1 (S280). 
[0026] And time amount T2 of a from when the counter value of the timer means T when 
opening a solenoid valve 7 is memorized to RAM and a solenoid valve 7 opens it It measures 
(S290) and is time amount T2. Predetermined time TO Where a solenoid valve 7 is opened, 
emitting warning is continued until it becomes (S300). Thereby, since the pressure of a 
refrigerant is detectable in the condition that the pressure in a refrigerating cycle was stabilized, 
the pressure of a refrigerant can be detected correctly and incorrect actuation of a solenoid 
valve 7 can be prevented. 

[0027] (The 3rd operation gestalt) It is the detection pressure force P standard pressure P0 like 
[ this operation gestalt ] the 2nd operation gestalt that a pressure sensor 8 should detect an 
exact pressure. Predetermined time [ from ] TS when it exceeds Also when it passes, the 
detection pressure force P is standard pressure P0. When having exceeded, a solenoid valve 7 is 
opened. 

[0028] Hereafter, characteristic actuation of this operation gestalt is described using the flow 
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chart of drawing 8 . A signal is read from both the sensors 8 and 9 at the same time the ignition 
switch of a car and the starting switch of the air conditioner for cars are thrown in and a 
compressor 1 starts (S400). Next, the detection temperature t of a temperature sensor 9 to 
standard pressure PO It computes (S410) and is this computed standard pressure PO. The 
detection pressure force P detected by the pressure sensor 8 is measured (S420). 
[0029] And the detection pressure force P is standard pressure PO. When it is the following, it is 
regarded as what air is not mixing into a refrigerating cycle, a solenoid valve 7 is closed (S430), 
and it returns to S400. On the other hand, the detection pressure force P is standard pressure 
PO. It considers that air may be mixing into a refrigerating cycle while it is large, the counter 
value of the timer means T at that time is memorized to RAM, and it is the detection pressure 
force P standard pressure PO. Time amount [ from ] T1 when it exceeds It measures (S440). 
[0030] next, the counter value of the timer means T — a predetermined value — becoming — 
time amount T1 the time of becoming predetermined time TS — (S450) — while reading a signal 
from both the sensors 8 and 9 again (S460) — the detection temperature t of a temperature 
sensor 9 to standard pressure P0 It computes (S470). And this computed standard pressure P0 
The detection pressure force P detected by the pressure sensor 8 is measured (S480), and the 
detection pressure force P is standard pressure P0. When it is the following, into a refrigerating 
cycle, it is regarded as what air is not mixing and returns S430. On the other hand, the detection 
pressure force P is standard pressure P0. When large, while regarding it as what air is mixing into 
a refrigerating cycle and opening a solenoid valve 7 (S490), warning is emitted towards crew with 
the warning means 1 1 (S500). 

[0031] Next, time amount T2 of a from when the counter value of the timer means T when 
opening a solenoid valve 7 is memorized to RAM and a solenoid valve 7 opens it It measures 
(S510) and is time amount T2. Predetermined time TO Where a solenoid valve 7 is opened, 
emitting warning is continued until it becomes (S520). Thereby, it is predetermined time TS. In 
the condition that the pressure in the refrigerating cycle after progress was stabilized, since the 
pressure of a refrigerant is detectable, the pressure of a refrigerant can be detected correctly 
and incorrect actuation of a solenoid valve 7 can be prevented. 

[0032] By the way, for this operation gestalt, the detection pressure force P is standard 
pressure P0. Predetermined time [ from ] TS when it exceeds The detection pressure force P 
when passing is standard pressure P0. Since it is characterized by opening a solenoid valve 7 
when having exceeded The detection pressure force P is standard pressure P0. Predetermined 
time [ from ] TS when it exceeds The detection pressure force P is always standard pressure P0 
in between. When having exceeded, of course The detection pressure force P is standard 
pressure P0. Predetermined time [ from ] TS when it exceeds In between The detection 
pressure force P is standard pressure P0. Even if it is the case where it changes up and down 
on a boundary, it is predetermined time TS. The detection pressure force P is standard pressure 
P0 behind. If it has exceeded, it will be regarded as what air is mixing into a refrigerating cycle, 
and a solenoid valve 7 will be opened. 

[0033] Moreover, at this operation gestalt and the 2nd operation gestalt, it is predetermined time 
TO. Although considered as fixed time amount, they are the detection pressure force P and 
standard pressure P0. Since a difference is presumed that there are many air contents greatly 
mixed a forge fire and into the refrigerating cycle, they are the detection pressure force P and 
standard pressure P0. It is predetermined time TO, so that a difference becomes large. You may 
lengthen. 

(The 4th operation gestalt) In case this operation gestalt fills up a refrigerating cycle with a 
refrigerant, it prevents misconception with the pressure buildup generated when the refrigerant 
has been overloaded, and the pressure buildup generated when air mixes in a refrigerating cycle. 
[0034] That is, oil-level measurement means (not shown), such as a float, or a vapor-liquid 
judging means (not shown) to judge a vapor-liquid condition from the temperature change of a 
thermistor is formed in a receiver's 3 upper part part, and the step which judges whether these 
means (it is hereafter called an overestimation sensor.) overload a refrigerant, and it is is added 
to the program of a control unit 10. 

[0035] Hereafter, actuation of the refrigerating cycle which an example costs in the refrigerating 
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cycle concerning the 1st operation gestalt at this operation gestalt is described using the flow 
chart of drawing 9 . A signal is read from both the sensors 8 and 9 and an overestimation sensor 
at the same time the ignition switch of a car and the starting switch of the air conditioner for 
cars are thrown in and a compressor 1 starts (S600). And it judges whether it is overestimation 
(when it is S610 and overestimation, warning of the purport which is overestimation is emitted 
towards crew (S620).). 

[0036] On the other hand, when it is not overestimation, it is the detection temperature t of a 
temperature sensor 9 to the standard pressure P0. It computes (S630) and is this computed 
standard pressure P0. The detection pressure force P detected by the pressure sensor 8 is 
measured (S640). And the detection pressure force P is standard pressure P0. When it is the 
following, it is regarded as what air is not mixing into a refrigerating cycle, a solenoid valve 7 is 
closed (S650), and it returns to S600. On the other hand, the detection pressure force P is 
standard pressure P0. While it is large, and regarding it as what air is mixing into a refrigerating 
cycle and opening a solenoid valve 7 (S660), warning is emitted towards crew with the warning 
means 1 1 (S670). 

[0037] By the way, with an above-mentioned operation gestalt, although it was only emitting 
warning to crew while opening the solenoid valve 7 when regarded as what air is mixing into a 
refrigerating cycle, in addition to this, an electromagnetic clutch may be turned off, and a 
compressor 1 may be stopped. Moreover, although air mixed into the refrigerating cycle and air 
was emitted into atmospheric air (an engine room, vehicle outdoor) with the above-mentioned 
operation gestalt, you may emit to the place where the possibility of ignition outside a vehicle 
etc. is very low through a duct etc. Furthermore, the gaseous-phase component emitted from a 
solenoid valve 7 (hand valve) may consist of tank means etc. so that it may once store. 
[0038] Moreover, this invention can apply inflammable gas, such as butane, a cyclopentane, 
AMMOA, HFC32, and HFC 152a, also to the refrigerating cycle used as a refrigerant in addition to 
a propane. Moreover, the refrigerating cycle concerning this invention is applicable also to the 
usual refrigerating cycle which abolished the subcooler 4. 

[0039] Moreover, it can carry out suitable [ of the refrigerating cycle concerning this invention ] 
not only to the object for cars but to the refrigerating cycle of others, such as a home air 
conditioner and a refrigerator. The air which crew opened the hand valve manually when warning 
of the purport which replaced with the solenoid valve 7 although the control device 10 opened 
the solenoid valve 7 when regarded as what air is mixing into a refrigerating cycle with the 
above-mentioned operation-incidentally gestalt, and used as the hand valve, and air mixed into 
the refrigerating cycle was emitted, and air mixed into the refrigerating cycle may be emitted into 
atmospheric air. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram of the refrigerating cycle concerning the 1st operation 
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gestalt. 

[Drawing 2] It is a receiver's sectional view. 

[Drawing 3] It is the flow chart which shows control actuation of the refrigerating cycle 

concerning the 1st operation gestalt. 

[Drawing 4] It is the Mollier chart of a refrigerant. 

[Drawing 5] It is the front view of the heat exchanger which unified the capacitor, the receiver, 
and the subcooler. 

[Drawing 6] It is the mimetic diagram of the refrigerating cycle concerning the 2nd operation 
gestalt. 

[Drawing 7] It is the flow chart which shows control actuation of the refrigerating cycle 
concerning the 2nd operation gestalt. 

[Drawing 8] It is the flow chart which shows control actuation of the refrigerating cycle 
concerning the 3rd operation gestalt. 

[Drawing 9] It is the flow chart which shows control actuation of the refrigerating cycle 
concerning the 4th operation gestalt. 
[Description of Notations] 

1 [ — A subcooler, 5 / — An expansion valve (pressure reducer), 6 / — An evaporator, 7 / — 
A solenoid valve (valve means) 8 / — A pressure sensor (pressure detection means), 9 / — A 
temperature sensor (temperature detection means), 10 / — Control unit. ] — A compressor 
(compressor), 2 — A capacitor (condenser), 3 — A receiver (vapor-liquid-separation machine), 4 



[Translation done.] 
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o. BuiB^iiiEE^ (p) &wmnmi£t> (p.) *a*. 

fc4#tc. B>FfB#3M2 (7) *W< Ci*«M*4T.&fll 
[HMSB5] tftSift&Bt (7) B. iwSB£u£5}#gS 

(3) ©±#aw&ici2R<*ft. 
Miasatam^ii* ( 9 ) mfRsmamm < 3 > ©ttjSb 

©c»rn* i o(cfB*g©^ait 

[»3#B6 ] IWBE#fcU*8l (8 ) «. iwiBS«g# 
10 glU (3) *cEK3nr«,>4Ct%i»«i-r4l»«39l2 
&t> 1/ 5 OUtn* 1 otciBK©^-*)-^ 
[|&!B©f**IB&iBW] 

[000 1 ] 

[«9j©*-r*sfi5#wj 7 - p^->^©djm 
14* m-r & *qm± b tcftmv- a zmcm? -s *>© 

[0 00 2 ] 

K7n>*fSS©io4i,T. 7-a^->^©pJj^tt*Wr 
[0 0 0 3 ] 

«. Bjj^.tt**x^^<b-r^^«-9-'( , ^^©^tt(co 
t^r^i0aur^/c4c5. £EM»tc-r-»«%EfilBO 
fcRgtc. »«fiiS*i»«©5l^R:air*c 43&J*4fc 

30 [0004] b#k. ^mmm^mmvtc^mv- ■< *>v 
tf>«:^a^AUTL3s5/iH©iotur. asawte 

t £ 0 C 4£RfritT& C 4*eW4-T€. 0 
[0 00 5 ] 

[pi«£8¥&-r *&«>©#&] ±iaew*« 

6 0ClBtg©^-C«. EEffi^ ( 1 ) 4Mffig (5)4© 
40 ra©£E*3 (P) *J. ffiiffi^ ( 1 ) 4-MEEH (5) 4©^ 

fc#itf zmffiistc&M(D&&icttm-r?>mmKi) (p 

o ) *«i^/c4*ic, SUftMtS (3) icr^iH34a/c 

«ffl«a»%iwiJ«:»ta'r*^s (7) *h<c4*w 
m4-r^o 

[0 00 6 ] cn(CJ:0. f^as-r^J:^^. ZZM&tfiW. 
•9"W'^JHti(CzlAl/TC^4*(C». 5wg^8tS (3) 

50 5C4*:l»±TSC4*J-efcS. iC%T. EEfil« 
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( l ) ©e»K»{c*ii»r«. »a«M*JU©E2j#3c 

[0007] -ec-c* m#3M3iam<Dmj}-ctt. &m 

E# (P) *«J«E* (P. ) *a*fcBS*>6iffi@l*IHI 
(T 5 ) *«8iO&tJr©*UlE* (P) #Sffl«K-J 
(P.) *tt*. (7)«<ci 

^iioti^. entc^o. b-tSbsra (t. ) mm io 

©JE**«ffi-J-*Ci*J-C*S©r. »«|©EE*%iE* 

K«wi-r&c4«Jr*. (7) ©»mtt*iw±T 

[0 00 8] $/c> »«3l4tCiBafi©»Wr«. fflffitS 

( i ) ifi&muid$frbffi%fitjiB (t, ) aq&iu 
o. #>ajE* (p) jwweswe* (p. ) *«a.fc4 
tree. (7) £M< ci**Miior^*. cn 
K«fc9. 88^3fcKtfc©IMI§ilHj«fc. »aKM*A- 
#£-SOfctf»Kc*J(r»T. ^©EE^itftW-rSCiJW 20 
-c£&©r. &8©E:fc*iEttfcfclii*SC4#rs. 
(7) ©KfP«f>*B5±T*Ct*Jr*4. 

[0 00 9 ] «c*». ±E**S©S9lrt©«F#B. 

■r s mroaett© jutft&jst 4 ©*f iaw«*j^-r & © 

[0010] 
[»P©3tBW©Jg*] 

*;U**ffiffl£l^SKMfflLfcfc©T*or. H1B 

fji/©«6«iar**. 01 30 
o> c©a ? 1 1 »$ Mttfffl (ta^-t* 

-T) (H5WT) *rt-L-C|g«Mj*S 

>t2!d^iSiaifcft!«B, fitiRAIBS (US'— »<) 3 

Kxmatifotim&&£ van sns. 

[0 0 1 1 ] *fc. 4 « U ^ 3 T^BS 3 ftfc?R«J3E 

•j. c©if^-7 4'c^iP3n3a^Jfis*s^#<&o 40 

A:?&*ttv KSPP (BUS) 5&CT«E;*ft£,, *L 

r ftfBftgg 4 Sc -o fc&SRt* . wo* 3 > 7' u v v 1 tc® a 
3ft. 3 2cci$jwr*^asti4. 

[0 0 12] iC5t, U~>w*4©*ffjg«. J§*D©C" 
4< (E|2#M) - 3>f t >-9-2 3&>6*ffll/A:»i«*± 
^#J* 5 6Uv—^*4rt{c^A3-tf. (ikM) ©M£ 

*£„ ccotcib. Uv"-^-4©±^gf5fiF«:wmtBfS^ 50 
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©vstS'?s^-©aa ; Sr^i±j-r^< . H2 j: 9 «c> u 
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a*) tcttttj-r **«>©«»# (m-m 7*u5/-'< 

[00 13] $fc, U3'--''<4©95*SB?F7 4&K-b 
>-^9 4©K©§P{4(c«E^-fe>^ (Ji^^Ub^K) 8 
^IHSSftTteO, C©E^-fe>-9-8tCJ:«3 UJ/-/<4 
F*J© <&«©) E^tSUJl/Tt,**. ^Ot, W-fe>1f 
8, 9 ©«#{*. ROM (Ite&iHMlKttSB) . R 

am (RmR»i&»*fti&»iTitteflaai) *sj;o'cp 

- f 8C J: D flWt S ftfefMSPgcB ( fHffll^fg ) 1 0 K A* 

$ftrfc"3> c©*ijffli^ai otat. M-fe>it8. 9©m 

-5f*J J; J>* R O M fC^&i Btt SftfcT'a ^Afctotl 
^7©HM«:IWffll-ra. 
[0014] $IJ®^g 1 0 ©f*3»*BI3 K^T7 

^-f^ (Hwttr) fc«fcl^WfflaS^B©>&»;W 

(Hmtw) *iJ9:A3ft. 3>^u»iM*Jie«)-r 

^4|5JB#CC > n-fe>-9-8. 9 *> 6^*31*^ (S 1 
0 0). ^CK. ^©ROMtC§E«3ft/c-??:/#>6Sa 

*>*9©«ffl«a[t«:-3ffic?r4awiE*p, ^»tat 

(SI 10) , C©mi±lL/cM«EE^P 0 4ffi^7H2>1t 
8 5c«fc«3MUl3ft/ctfeffilI^P44ihi5-rS (S 1 2 
0) . 

[0015] cc-c, wmn?* 4«. ^©^Sl3&S 
*s«^ofet«. »*iHK3&»«mffla[fc*a«^© 

Tl>&l>4>©&&ttUTm&F 74BBC-C (S 1 3 

o) . s i oo(c^^ 0 -u, &.msjiPifinmw]P 

*«>©4*«Cl/T:W»#7%BB< 4 4^>(C (S 1 4 
0) , 7lf — (aVS^TVCDV&^A 1 1 (il#i) fC 

«tosimtcifiiiwr»fe*is-r* ( s i 5 o > . 
[ooi6] ^astJi^Po 4«iUiE*Pt*J:b« 

oawsfrtwerdftasta^*. Mm©ws», a 

tt©CT4<, SS4BE^j4(c<J:o-r^'€3ftS/cJ?), ^ 

^©tfc f S4sat4^#ijft«E^ ; &^'€-r^ cim 

*l/"C. &ft»> SK*>1f 9(cJ:-3^mt-^»C4 
^f#. — ifiK42>-y-9«u^-A3©T^SP{i«: 
S»Sftr(,»S©t?. «a*>^9B!W0iBB[SLi:©?&j» 

awt*«tau"ci>*c4 4ai). «wa«Kt *&?&«© 
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^tCi«t, fcfflE*jP#«i»ayjP, « 

TC*& ^*ic^m*^A^TC^«ft,>fc<D 

£#fr-rt £#-c#&o 
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2 2 0) . S-fe>^8. 9*>>6fI^£Si.&jMf££fe{C 
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OicMSo «ttIE^P3fti««BE*P. <fc9A#t,> 
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ST©*"5>irffl*RAM«:gBttLr«»#7*»W!l>*: 
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ti. 3>7'U^-9-l^|as(j-rs£|S]B$tc > M-fe>^8> 

g^eff^^go^jitf (S4oo) o ^cc. aigH2>if 

9©^(HSSt^6«?SI)I^P, €r#WL/ (S4 1 
0) . C©»UlL/c«ai)i^P 0 £lE^-fe>-^8K:J;0 

&mztitc&mEE*>p tztm-rz (S4 2 0) „ 
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[0029] -etr, &mi£t>p*>mmf£t)Po vlt~c 

£>•££*«. ?$&iM ?>Kpl,CQW)lUAl>'a,>tj;^<b 
(Dt^ULXmWtl ZfflCX (S430) . S400 

icmzo «aii*pat«i»E&p. j:d*s^ihi 

<k*fcl/T. *©IS©*-fv-*KT©*7?>*ffi*R 
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«fHTt *tt»J-rS (S44 0) . 
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ffi<L&9. BSfflT, #Br£B$fflT,£&-»;fcBfK: (S4 10 
50), 9fe6flHf*8i#&tr<!:<!: 
fe(C (S460) , fift-te>1f9©fcffiflffit*»6*S|i 
EE* P. *»m-rS (S4 7 0) . C©*tHl/ 

aptfcjttao (s48o> . &m\£?)Pifiummt>p 

. JWT-r*6i*B. ^«lM*;KHC^n#*IALT 
l>St(r>fe©i*ttLr. 3 — t&tHHE 

UPtimmFEJlPo cfcOA#^i^tt. »ai1f--/i»;HtJ 

tc£»#*sAUTi>sfc©£#&u-cmfla#7£Ba< t 

£*>«: (S490) . fS^i ncfcosmtcfotrc 20 

#&£frr£ (S5oo)„ 

[003 1 ]^, «BB^7£R|C»fcB$©*^v-^ISt 
T©**>>* fii%RAMfCiE«LT««#7 3WBt»fcNF 
*6©«fIBT, *fHWL (S510) , ISIHT, ;MJrJg 

i#wit. Kftss-c (S520) . mm&7 imvrzR 
iTSS4»bi»5„ cnccj;o, ^B#raT 5 sis 

«©EE*%ttW-r4C43»r*S©-C. »J«©E**iE 

itectftta-raciairs. wa^F7©«fiP»*iw±-rs 
cims. 30 

[0032] iC^t, *JtM0&tttt. lfttfJBE#P#« 

©lftfflEWjP#«WE#P. me 
#7*HJ< C£*#«±l/Tl>*©T. «HiJE&P#« 

*hbe*p, *Mnitmi!r>t>mmmMT s ©us. -simm 
*p*i«mff*p Q 4ix.w*e>^fST s ©pa 

tt. tftfflBE*P#«l»E*jP. *«WC±T«:SaftrSfll 
Po fcfciil-cufttf. Jfta-^-f ^;nfiicS5l]WSALr 40 

t»S «>©£*& l/T«fia#7*BB< fc©-C<£>£ 0 
[0033]|fc, *JfeM0m*£l^2 JtllSBttr 
14. »B£l$ll!T. i-fWtl/fc*!, tfetHBE^Pitl 
i«E*P. £©£#**<«£» ft&lM^umcgA 
Ufc3««#iH»£*j£3*i&©-C?. t£fflBE*P £H*g 
BE*P„ i©H*iA#<*4ai' > j?fj£l#nilT. £fi< 
LXi>jzi,\ 

(*4sewg«) MNBsmt. ««t*»aii"!>--f * jhc 

SBE^i^i, *Mfr*-f**Cc£iR#«At,fc£SK:*fi 50 
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£.T2>K?)±Mk ORB« Bfclk L fc 4> <DX * 4 . 
[0 0 3 4 ] -T&fc-fc. U^-M'3©±^TSBfl[CC7a- 
h^©^Bttf.'J^m (HStttT) . £fc«1*--S**© 

f - v -?*w®$iw. 1 0 ©7* p y 5 a (ciitti u fc 4> ©r * 
[0035] etf. ai 1 msmmmztiimvj 

» ^fcctO'mWffl^lgl^g©^^ -C » ^#8A3ft. 
3>^l/7D'l #£aHrr&£I^B#CC. MH2>1t8. 9*5 

AC«I^»te>ift&»6«#*R#i&fc' <s 6 0 0 ) . -e 
t/t. a^«r*s*>5*»**(i3eL (seio, mm 
T**£Stt*j^fawrii&*r**B©»£*iM- 

£ (S 6 2 0) . 

[0 0 3 6 ]-*. «3fe»r& ?affi-fe>f-9 
©*WiBllt*6«iE*P. *IWJl/ (S6 3 0) . 

MctmK.t)Pt*l\M-lr*> (S640) „ fit. t 

wk*p p., «T-c**£#tt. ftmyj? 

fflCX (S 6 5 0) . S 6 0 0KII,. tfcttiEE* 

pawns* p. £9*#i>mi*. jmkim fjupfcs 

a*tfflAO-C(,»&t>©i*ttl/T«»#7*PB< iifc 
«c < S 6 6 0 ) . 1 1 icj; «3 MfcMttTVS 

( S 6 7 0 ) . 

[0 0 3 7 ] t C5t. ±»©H*l0BMrctt. »J*1f^ 
*;l,c|j{c£Ma*iSALTl>£6©£#&3ftfc£SK 
B. «8B^F7?feHi< tittcSRHK^SJSrS©*^ 
$>-?tcW, Ctil,CtaZ.xn®.i> 5 »^OF F t/ta> 
W'j^rl ?:ff±3-&r^J;C»„ $fc. ±j£©HJ©f?/?g 

r*^©? l*©?JflBtt#««>T<Bt > £ C 4 {C»W L X 
t>«tt>. !E/c3e»CC. m^7 (#»^^) 

[0 0 3 8] $/c. *^BJ«. -fUJ^Umc, 7$ 
>. i^P^>£>, T>*T. HFC32. HFC1 
5 2 a^©oJj8Stt^^^«£TS^J«-9--f 9)llC*tb 
Xi>mm?ZC£&XZ2> 0 S/c. *^tC^4^«-9" 

;uc i>mm? h C £ *i-C|f 4, 

[0039] *;hj, mm 

ffltcRg6-r. ^jgffl^is^s^^®»^-e-©fte©^if 
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